Reactions of dichlorobis(cyclopentadienyl)titanium(IV) with pyridine dicarboxylic acids viz. quinolinic acid (QAH 2 ), 2,4-pyridine dicarboxylic acid (PAH 2 ), isocinchomeronic acid (IAH 2 ), cinchomeronic acid (CAH 2 ) and dinicotinic acid (DAH 2 ) were carried out in different stoichiometric ratios. Complexes of the type Cp 2 Ti(QAH)Cl, Cp 2 Ti(QAH) 2 , Cp 2 Ti(PAH)Cl, Cp 2 Ti(PAH) 2 , Cp 2 Ti(IAH)Cl, Cp 2 Ti(IAH) 2, Cp 2 Ti(CAH)Cl, Cp 2 Ti(CAH) 2 , Cp 2 Ti(DAH)Cl and Cp 2 Ti(DAH) 2 were obtained. These new complexes were characterized on the basis of their elemental analyses, electrical conductance, magnetic moment and spectral data.
Introduction
Pyridine dicarboxylic acids form stable chelates with simple metal ions and oxometal cations [1] [2] [3] [4] [5] [6] . A very important characteristic of these ligands is their diverse biological activity [7] [8] . Considerable work has been performed in developing therapeutic analogues of Cp 2 TiCl 2 by varying the central metal, the labile ligands (Cl) and the bis-cyclopentadienyl moiety. In particular, small changes to the Cp ligand can strongly affect the hydrolytic stability and water solubility properties of the metallocenes and have an impact on the cytotoxic activity. Most of the analysed titanocene complexes have polar substituents on the cyclopentadienyl ring such as alkoxo, amino or electron -withdrawing groups as carboxylic acid and esters which have demonstrated in some cases a very high activity in antitumoral tests [9] [10] [11] [12] [13] [14] [15] [16] . A survey of the literature reveals that no work has been carried out on the reactions of Cp 2 TiCl 2 with quinolinic acid, 2,4-pyridinedicarboxylic acid, isocinchomeronic acid, cinchomeronic acid and dinicotinic acid. It was, therefore, considered of interest to carry out the reactions of dichlorobis(cyclopentadienyl)titanium(IV) with quinolinic acid, 2,4-pyridine dicarboxylic acid, isocinchomeronic acid, cinchomeronic acid and dinicotinic acid. The structure of the ligands used is given below: 
Experimental
THF(Ferak, Berlin, FRG) was dried according to the method described 17 . Triethylamine and n-hexane were dried by the standard method 18 . Dichlorobis(cyclopentadienyl) titanium(IV) (Aldrich), quinolinic acid (Aldrich), 2,4-pyridinedicarboxylic acid (Aldrich), isocinchomeronic acid (Aldrich), cinchomeronic acid (Aldrich) and dinicotinic acid (Aldrich) were used as supplied. Stringent precautions were taken to exclude the moisture from the system. The reactions were carried out under dry nitrogen with system well protected from atmospheric nitrogen by means of calcium chloride guard tubes.
Analysis for carbon, hydrogen and nitrogen was carried out at the Central Micro Analytical Laboratory of IIT, Kanpur. Titanium was estimated gravimetrically as TiO 2 . Chlorine was determined as AgCl. The IR spectra were recorded on a Perkin -Elmer 1710 infrared Fourier Transform spectrometer in the region 400-4000 cm -1 in KBr pellets. The electronic spectra of the complexes in chloroform were recorded on a Shimadzu UV-260 spectrophotometer.
Preparation of complexes
A general procedure was followed to synthesize the complexes of Cp 2 TiCl 2 with quinolinic acid; 2,4-pyridinedicarboxylic acid; isocinchomeronic acid; cinchomeronic acid and dinicotinic acid which involved the mixing of the reactants in anhydrous tetrahydrofuran at room temperature in the presence of triethylamine. The reaction mixture was stirred for ~ 32-42 h. The precipitated Et 3 N.HCl was filtered off and the solvent was removed under reduced pressure. The product so obtained was recrystallized from a n-hexane/ THF mixture. The relevant details of the preparative method used and the complexes obtained are summarized in Table 1 . The analytical data of these complexes are tabulated in Table 2 . All the complexes are crystalline and extremely sensitive to hydrolysis. The complexes are soluble in tetrahydrofuran and chloroform but insoluble in n-hexane and petroleum ether.
Magnetic susceptibility values at room temperature of these complexes show their diamagnetic nature. The electrical conductance measurements of these complexes in acetone showed them to be non -electrolyte.
The IR spectra of the complexes invariably exhibit the usual absorptions due to cyclopentadienyl groups at ~ 3100 cm 19 . The persistence of the bands of cyclopentadienyl rings in the complexes indicate that these groups are π-bonded to the metal and retain their aromatic character. The IR spectral data for the dicarboxylate complexes exhibit the presence of both the "free" carboxylic and coordinated carboxylate groups at ~ 1700 cm -1 and 1600 cm -1 respectively. This strong evidence prove that only one of the two carboxylic acid groups is bonded to the metal. The pyridine stretch is observed at ~ 1580 cm -1 in these newly synthesized complexes which indicates the non -involvement of the pyridine nitrogen in the coordination. All these complexes show the ring breathing mode of the pyridine [20] [21] at about ~ 998 cm -1 . The absorption bands in the region 590-585 cm -1 are assigned to ν(Ti-O) stretching vibration [22] [23] . The electronic spectra of all the complexes recorded in the chloroform show fairly intense bands between 243.2 and 262.4 nm which can be assigned to the charge transfer band 24 and is in the accord with their (n-1)d 0 , ns 0 electronic configuration.
On the basis of elemental analyses, spectral data, electrical conductance and magnetic susceptibility measurements, the following (I & II) structures ( Figure 2 Room temp.
